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AbstrAct
Objective To explore physically inactive breast and 
colon cancer patients’ prediagnosis exercise history 
and attitudes to physical activity (PA) and experiences in 
initiating PA while undergoing adjuvant chemotherapy.
Design An explorative qualitative study guided the 
interpretive analysis of semistructured, open-ended 
interviews conducted at initiation of chemotherapy and 
after 12 weeks. The study was embedded in a pilot 
randomised controlled trial.
setting Participants were recruited from the 
Oncological Department at a hospital in Copenhagen, 
Denmark.
Participants 33 patients with cancer, median age 49 
years: 25 patients with breast cancer and 8 with colon 
cancer, 72% with a low cardiac respiratory fitness 
level and the majority with a high level of education. 
Patients received adjuvant chemotherapy, oncologist’s PA 
recommendation and exercise, cancer nurse specialist’s 
counselling prior to allocation to PA interventions or waitlist 
control group.
results Prediagnosis exercise had been excluded from 
patients’ daily lives due to perceptions of exercise as 
boring, lack of discipline and stressful work conditions 
for both genders. Recommendations from oncologists 
and nurses inspired the patients to reconsider their 
attitudes and behaviour by accepting recruitment and 
participation in PA interventions during chemotherapy. 
Despite extensive side effects, most patients adhered to 
their PA commitment due to their perception of the bodily, 
emotional and social benefits and support of healthcare 
professionals, peers and family.
conclusion The patients’ attitude towards exercise 
transformed from having no priority in patients’ daily 
lives prediagnosis to being highly prioritised. This 
study identified four important phases in the exercise 
transformation process during the patients’ treatment 
trajectory of relevance to clinicians in identifying, 
motivating and supporting physically inactive patients with 
cancer at long-term risk. Clinicians should address young, 
highly educated patients with cancer at onset of adjuvant 
chemotherapy due to their specific risk of a sedentary 
lifestyle resulting from being in stressful, ambitious 
careers.
trial registration number Current Controlled Trials 
(ISRCTN24901641), Stage: Qualitative results.
IntrODuctIOn
Breast and colon cancers are two of the most 
common cancers in the West, the former repre-
senting 27% and the latter 8% of new cancer 
incidence in Denmark annually.1 Reviews and 
meta-analyses document that exercise and 
physical activity (exercise/PA) interventions 
for patients with cancer following treatment 
beneficially affect physical, psychological 
and quality of life parameters,2 3 whereas 
the evidence during adjuvant breast cancer 
therapy is promising but inconclusive.4 5 
Several observational studies have shown that 
regular PA among breast and colon cancer 
patients may reduce the incidence and risk 
of cancer recurrence.6–8 However, a Euro-
pean survey among cancer survivors revealed 
that less than 25% met current PA guide-
lines9; therefore physically inactive patients 
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Research
strengths and limitations of this study
 ► Understanding the transformation of behaviour 
among physically inactive patients with cancer is 
crucial to developing effective patient–clinician 
collaborative strategies to reduce comorbidities and 
minimise cancer recurrence. To address this issue, 
we performed a qualitative study involving in-depth, 
pre and post semistructured interviews with 33 
patients with cancer who were physically inactive 
prior to their diagnosis.
 ► This qualitative study incorporated exclusively 
physically inactive patients with cancer by means of 
a systematic screening procedure based on national 
guidelines conducted in the oncology clinic.
 ► The study is limited by not incorporating patients 
who declined to participate in physical  activity   
interventions.
 ► The study revealed ethical challenges and dilemmas 
associated with randomised controlled trial designs 
aimed at prediagnosis, physically inactive patients 
when they were not randomly allocated to their 
preferred type of exercise.
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Figure 1 Overview of recruitment, study period and qualitative interviews. ECNS, exercise cancer nurse specialist; FOLFOX, 
oxaliplatin, 5-flourouracil and folinic acid; PA, physical activity; WCG, waitlist control group
with cancer with negative prediagnostic exercise history 
represent a specific risk population in terms of survival, 
cardiovascular disease and diabetes.10–12
The majority of breast and colon cancer patients 
receiving chemotherapy face a variety of symptoms and 
side effects, including fatigue, pain, anxiety and depres-
sion, putting them at risk of further physical, functional 
and emotional decline during treatment.12–14 Addition-
ally, the literature shows that colon or breast cancer 
patients undergoing chemotherapy experience a 50% 
decline in PA compared with prediagnosis.15 16 
To encourage physically inactive patients with cancer 
not meeting national guidelines (150 min/week regular, 
moderate PA and 2×20 min/week strenuous exercise17 18) 
to initiate and increase PA, exploring their perceptions of 
the recruitment process and perspectives on participation 
in interventions is essential. However, PA interventions 
targeted prediagnosis physically inactive patients with 
cancer are inadequate and understudied.19 20
Consequently, recruitment must be designed to identify 
and motivate prediagnosis physically inactive patients with 
cancer to participate in PA interventions. No studies have 
qualitatively explored whether oncologist recommenda-
tions for PA, combined with counselling by an exercise 
cancer nurse specialist (ECNS) at onset of chemotherapy, 
can positively impact PA among such patients undergoing 
chemotherapy, specifically patients perceiving themselves 
as non-exercisers.
A few studies have qualitatively examined breast and 
colon cancer patients’ participation in exercise interven-
tions during/after treatment, though without focusing 
and differentiating between the patients’ prediagnosis PA 
and exercise history.21–27
The aim of this study was to explore physically inactive 
breast and colon cancer patients’ prediagnosis exercise 
history, attitudes to and experiences in initiating physical 
activity while undergoing adjuvant chemotherapy.
MethODs
Study design
The study employed an explorative qualitative approach, 
based on pre and post open-ended semistructured 
interviews and incorporated principles derived from 
interpretive phenomenological analysis (IPA).28 The 
consolidated criteria for reporting qualitative research 
checklist was used.29
ethics
Ethical approval was obtained for the present interview 
study and feasibility RCT30 in a combined application 
and approval obtained from the Scientific Committee of 
the Capital Region of Denmark30 (file no H-1-2011-131) 
and the Danish Data Protection Agency (file no 2011-41-
6349).
The present interview study did not include partic-
ipants who declined participation in the intervention 
study, which is in accordance with Danish biomedical 
ethics legislation.
Participants and recruitment
The interview study incorporated patients from two 
outpatient oncology clinics and was embedded in a 
randomised controlled pilot study on physically inac-
tive breast and colon cancer patients who: (1) shared 
a similar PA risk profile, (2) underwent radical surgery 
and were referred to adjuvant chemotherapy and (3) for 
whom early initiated, systematic recommendations and 
screening procedures for PA could be tested/integrated 
into daily clinical practice, see Recruitment procedure 
section.
Figure 1, which provides an overview of recruitment, 
study period and qualitative interviews, illustrates the 
similarities between the treatment trajectories (surgery 
and referred to adjuvant chemotherapy), interventions 
and allocation to interview study of the two diagnostic 
groups.30 31
recruitment procedure
Recruitment procedure include (1) at the initial 
chemotherapy consultation and based on evidence, the 
oncologist recommended that patients be physically 
active during treatment; (2) the oncology nurse subse-
quently screened patients concerning prediagnosis PA 
over the last 3 months using questions based on national 
physical activity guidelines18: “Did you perform less than 
group.bmj.com on November 2, 2017 - Published by http://bmjopen.bmj.com/Downloaded from 
 3Adamsen L, et al. BMJ Open 2017;7:e016689. doi:10.1136/bmjopen-2017-016689
Open Access
150 min of moderate physical activity per week?” and 
“Did you perform less than 2×20 min of strenuous leisure 
time physical activity per week?”. Examples of moderate/
strenuous PA were given to the patients. Patients who 
replied affirmatively were eligible and (3) on initiation 
of chemotherapy the ECNS informed eligible patients 
verbally and in writing about the PA interventions and 
the interview study before obtaining informed written 
consent.
PA interventions and waitlist control
In addition to the oncologist PA recommendations, 
the patients received 1 hour of face-to-face counselling 
from the ECNS in health promotion and exercise, with 
feedback on physiological tests at baseline, weeks 6 and 
12 and counselling on management of symptoms/side 
effects.
Patients were included in one of the following PA 
interventions or waitlist control for 12 weeks: (1) a 
hospital-based, supervised, high-intensity group exercise 
intervention (cardiovascular, heavy resistance training, 
relaxation and body awareness training, massage; 9 hours/
week) (HIGHHOSP); (2) a home-based, low-intensity 
individual pedometer intervention (10 000 steps/day) 
(LOWPED); or (3) a waitlist control group (WCG). WCG 
patients had no restrictions on PA during the 12-week 
study period, in accordance with Danish ethics guide-
lines. Patients received standard medical care regardless 
of allocation.31 Following the 12-week study period, the 
LOWPED and WCG participants were allowed to partici-
pate in the HIGHHOSP intervention.
sampling and semistructured qualitative interviews
After receiving ethical approval, a purposive sample was 
obtained based on the following criteria: age >18 years, 
breast or colon cancer diagnosis, adjuvant chemotherapy, 
PA below national guidelines and group allocation.
The feasibility and interview study established an 
opportunity to gain profound insight into the phenom-
enon of physical inactivity and initiating behavioural 
change during adjuvant chemotherapy. Accordingly, the 
number of patients to be interviewed (sample size) was 
not decided in advance of this study. Following interviews 
at baseline and after a 12-week study period (HIGHHOSP 
n=12, LOWPED n=12, WCG n=9), responses to the inter-
view guide themes proved to be repetitive and redundant, 
with no new essential information surfacing.
A researcher (LA, not involved in the interventions) 
interviewed patients individually, face-to-face, in an office 
close to the clinic. The interview method gathered patient 
feedback on; exercise history, the oncologist/exercise 
cancer nurse specialist’s information/counselling in the 
clinic, preferences and perception of participation in PA 
intervention, reasons for adherence/non-adherence to 
PA and supportive components for PA maintenance. Each 
interview lasted 45–90 min and were digitally recorded 
and transcribed verbatim (see online supplementary file 
1).
Analysis
The interviews were reidentified and qualitative data 
subject to IPA,28 which is a flexible analytic approach that 
applies descriptive to interpretive processes in a non-man-
datory four-step method for cross-case thematic analysis 
of qualitative data.
In step 1, the first author initially read and reread 
the transcripts to gain a comprehensive impression of 
preliminary themes. In step 2, the 33 baseline interview 
transcripts and the 33 12-week, poststudy interview tran-
scripts were organised into initial notes and coding by 
sorting the text into meaning units identifying prelimi-
nary themes. Selected quotations and contextual and 
conceptual annotations were noted during identifica-
tion of the motivational, physical, emotional and social 
constraints and promoters for exercise integration. Three 
researchers (LA, TM, CA) conducted triangulation to 
minimise intraobserver bias using these initial steps of 
decontexualisation and recontextualisation especially 
with regard to connecting and substantially extracting the 
essence of notes and codes into code groups (eg, predi-
agnosis exercise history, oncologists’ recommendation). 
The respective code groups and emergent themes identi-
fied were only included in so far as the researchers (LA, 
CA, TM) were in agreement that the interview material 
(quotations) verified sufficient data saturation, indicating 
that the emergent themes are highly saturated.
Accordingly, in step 3, we identified emergent major 
themes based on coding and the contextual and concep-
tual annotations. At this point, the role of interventions, 
WCG and health professionals and psychosocial support 
from peers and relatives was specifically explored to 
clarify the underlying mechanisms behind patient experi-
ences during the 12-week period. The last step 4 involved 
merging and synthesising the cross-case findings into a 
unifying model of an exercise behaviour transformation 
model based on the chronological appearance of major 
themes as they emerged during the treatment trajectory 
and evolved in the participants’ experiences. Table 1 
provides an overview of the IPA analytical process.
results
Table 2 describes the patient demographics and medical 
characteristics (n=33). A majority of the patients were 
relatively young (median age 49 years) with a high educa-
tional level (breast cancer n=25, colon cancer n=8). All 
patients received adjuvant chemotherapy during the 
study period. Seventy-two per cent presented low or very 
low cardiorespiratory fitness. Intervention adherence 
rate was 74% for HIGHHOSP and 75% for LOWPED.
looking back: exercise not prioritised in daily life
In the 12 months prior to diagnosis, none of the patients 
had integrated or prioritised exercise in their daily lives. 
A lack of self-discipline, desire, motivation, physical lazi-
ness and a stressful work life were a common feature in 
patient narratives, regardless of gender and diagnosis.
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Table 1 Overview of the interpretative phenomenological analysis process
Step 1:
Comprehensive 
impression of 
preliminary themes
Participants’ life experiences with exercise, the influence of the cancer diagnosis, the meeting with 
clinicians and receiving antineoplastic treatment, initiating exercise.
Step 2:
Selective code groups 
and quotations
Exercise history
Never active; I never 
did sports when I was 
child.
Exercise has never 
appealed to me – I 
think it’s boring.
On and Off; My 
exercise habits have 
always varied. … my 
work takes up a lot of 
space.
Active prediagnosis; 
Stress, family 
obligations and 
stomach problems 
changed my life.
I was inactive in 
the months prior to 
getting colon cancer
Timing
My first consultation 
with the oncologist was 
motivating and optimistic 
and I wanted to start 
exercising.
For me, it was perfect 
timing
Motivation
The powerlessness I felt 
against cancer was the 
most crucial factor in 
reconsidering my way 
of life. Being told by the 
doctor and cancer nurse 
specialist … that doing 
exercise could perhaps 
mean that I’d feel better.
Preference
I really needed to get into 
the high intensity group. I 
needed a boost to begin 
an exercise programme.
I was disappointed about 
being assigned to WCG.
Barriers in PA - symptom 
and side-effects
I couldn’t participate 
for  four days after I’d 
received Taxotere. …
Just after chemo, when 
I’m feeling the worst, I only 
walk 100–300 steps from 
my bed. …
My joints ached. …
Physical, emotional and 
social benefits of PA
The days that I exercise… 
But when I’m done … I 
feel great and my side 
effects become secondary.
The pedometer affects my 
mood. …
We toughened up, 
forcing the disease and 
chemotherapy to fade into 
the background.
They [peers] texted me 
when I was bedridden.
My husband and friends 
got involved 100%.
The coaches were great at 
cracking the whip.
Self-discipline
I´m really proud of 
myself. I’ve changed. …
I have no doubt that 
exercise improves my 
wellbeing
I feel strong enough to 
work on my terms.
PA goals
I run 10K a week joined 
the running club and I 
want to horseback ride 
…
I want to keep using my 
pedometer.
I want to continue being 
physically active at a 
training club for elderly 
people.
Stressful work
I spoke with my 
employer about how 
stressful work was. I’m 
convinced that I’ll resign 
if things don’t change, 
so I have time to work 
out.
Now I have fewer 
responsibilities and 
will start part-time. My 
illness has made me see 
what is important. …
My disease has led me 
to reconsider my work 
situation. I have to take 
better care of myself.
Step 3:
Emergent 
chronological major 
themes
Looking back: 
Exercise not 
prioritised in daily life
Transforming attitudes, 
oncologists put exercise 
on the agenda
Breaks during 
chemotherapy: Quickly 
back on track
Rethinking exercise 
identity and 
transforming priorities
Step 4:
The cross-case 
unifying synthesis
Model of the exercise transforming process for physically inactive patients with cancer during 
chemotherapy
‘Opportunity–Directing–Reacting–Rethinking–Reprioritising’
PA, physical activity; WCG, waitlist control group.
Patient narratives comprised three typologies: (1) 
‘Never active’, desire to exercise lacking since childhood; 
(2) ‘On and off’, desire to exercise fluctuates; multiple 
attempts to begin but no adherence; and (3) ‘Active 
prediagnosis’, stopped exercising due to work-related 
stress and symptom load. Type 1 patients emphasised 
that they had never participated in sports. Patient 23: 
“Exercise has never appealed to me – I think it’s boring. I 
never did sports when I was child. I have the time but not 
the desire” (female, 42, breast cancer). Patient 16: “My 
exercise habits have been virtually non-existent the last 
five years. I’m a civil engineer and construction manager 
with tough deadlines. I could’ve found the time but I’m 
too lazy” (Female, 38, breast cancer). Type 2 patients 
described short intense periods of exercise, followed by 
a loss of desire lasting up to a year before resuming exer-
cise. Patient 26: “My exercise habits have always varied. In 
the last two years I haven’t exercised at all. My work takes 
up a lot of space. I’ve neglected myself. I lack discipline” 
(female, 49, breast cancer). Patients with colon cancer 
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Table 2 Demographic and medical characteristics of study 
population (n=33)
Total n=33
Gender: female/male 28/5
Age, median (range) 49 (31–73)
Diagnosis
  Breast/colon 25/8
Study group allocation (HIGHHOSP/LOW 
PED/CONTROL)
12/12/9
Intervention adherence (HIGHHOSP/LOW 
PED), %
74/75
Mastectomy/lumpectomy 11/14
Ostomy 4
Chemotherapy regimen
  Breast standard adjuvant 19
  Breast READ protocol adjuvant 6
  Colon FOLFOX adjuvant 8
Educational level
  Lower 4
  Secondary 8
  Advanced 21
Cardiorespiratory fitness at baseline*
  Very low or low, n (%) 24 (72)
  Medium 8 (24)
  High 1 (4)
Cardiorespiratory fitness (VO2 peak)
  12 weeks/baseline ratio 0.90
  39 weeks/baseline ratio 1.05
Weight, mean (SD) 70.7 (10.5)
BMI, mean (SD) 24.0 (3.7)
Marital status
  Married/living with partner 23
  Single/divorced/widowed 10
Smoking status
  Never/past † 10/16
  Current 7
Alcohol intake/week, mean (SD) 4.7 (4.9)
*Age adjusted and compared with Scandinavian background 
population.
†Cessation>1 year.
BMI, body mass index; breast READ protocol adjuvant, six series 
of docetaxel plus cyclophosphamide; breast standard adjuvant, 
three series of epirubicin and cyclophosphamide followed by 
three series of docetaxel; colon FOLFOX adjuvant, oxaliplatin, 
5-flourouracil and folinic acid; n, no of participants.
stressed that abdominal pain 6–12 months prior to diag-
nosis reduced their desire to exercise. Patient 14: “Two 
years ago I went to spinning and strength training. Then I 
had too many work deadlines … Stress, family obligations 
and stomach problems changed my life so I was inactive 
in the months prior to getting colon cancer” (male, 38, 
colon cancer).
Various patients had primarily spent their leisure 
time on their careers, marginalising other activities. 
Patient 33: “I’m 33, have an MSc and head a team of 25 
employees. We have tough deadlines and I feel a huge 
sense of responsibility. Three years ago I ran, biked and 
swam about seven hours weekly, but work prevented that” 
(male, 33, colon cancer).
Especially young, educated people reported high stress, 
considerable work pressure and tight deadlines prior to 
the appearance of symptoms.
transforming attitudes, oncologists put PA/exercise on the 
agenda
None of the patients had initiated PA after being diagnosed 
or prior to their first consultation with the oncologist, 
when PA during chemotherapy was advised. Patient 28: 
“My first consultation with the oncologist was motivating 
and optimistic and I wanted to start exercising” (female, 
46, breast cancer). Patient 26: “The oncologist’s recom-
mendation improved my mood. For me, it was perfect 
timing”(female, 49, breast cancer). Patients said they felt 
well informed. Patient 23: “Thinking about having side 
effects from chemo for five months was horrible, but it was 
great that the oncologist informed me about being physi-
cally active during chemotherapy. I needed support from 
professionals to feel safe” (female, 43, breast cancer).
The first consultation was followed by a dialogue with 
an ECNS, who described the barriers, benefits and safety 
aspects of PA in detail. Patient 14: “The powerlessness I 
felt against cancer was the most crucial factor in reconsid-
ering my way of life… Being told by the doctor and cancer 
nurse specialist … that doing exercise could perhaps 
mean that I’d feel better, that I could do something on 
my own” (male, 38, colon cancer). The patients felt that 
it was a suitable opportunity to focus on their lifestyle and 
PA when they had to undergo chemotherapy.
After allocation to interventions or WCG, patients were 
asked about their PA preference. The majority preferred 
HIGHHOSP with peers with supervision by a sports’ phys-
iologist and nurse, which they assumed would strengthen 
their participation. Patients not allocated to their pref-
erence expressed disappointment. Patient 27: “I really 
needed to get into the high-intensity group due to my 
non-existent discipline. I needed a boost to begin an exer-
cise programme. I felt disappointed when I was assigned 
to the wait-list control group”(female, 44, breast cancer).
WCG quotes show that two-thirds of these patients initi-
ated PA during the 12-week study period. Patient 26: “I 
was disappointed about being assigned to WCG, but my 
husband and I decided to weight train three times weekly 
at our fitness centre” (female, 49, breast cancer).
breaks during chemotherapy: quickly back on track
Side effects of chemotherapy were overwhelming and 
patients were out of commission for days. Breast cancer 
patients’ mentioned fatigue, infections and achy joints 
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and muscles. Patient 5: “My joints ached. … I couldn’t 
sleep because my hips, lower back and legs hurt. The 
side effects didn’t worsen due to hard exercise” (female, 
54, breast cancer). One patient with colon cancer expe-
rienced the impact of exercise on his physical capacity. 
“The days that I exercise … I would initially think to 
myself – oh, the next two hours are going to be tough… 
But when I’m done … I feel great and my side effects 
become secondary” (male, 70, colon cancer).
However, the majority of patients took 3–5 day breaks 
after chemotherapy before resuming exercise.
Patient 10: “I couldn’t participate for four days after I’d 
received Taxotere. It was horrible. I was burning up inside. 
I made friends with the others in my exercise group and 
they texted me when I was bedridden. I overcame what 
was happening, resumed exercising … We toughened up, 
forcing the disease and chemotherapy to fade into the 
background” (female, 44, breast cancer).
Supervised patients reported emotional and social bene-
fits of being with others facing similar circumstances; the 
coaches and camaraderie helped in maintaining partici-
pation despite side effects. Patient 4: “The coaches were 
great at cracking the whip. I really enjoyed playing ball in 
groups; it put me in a good mood because we competed 
to score the highest” (female, 38, breast cancer).
Pedometer patients also experienced emotional and 
social benefits. Patient 14: “I still had the desire, but my 
body said no. … So just after chemo, when I’m feeling 
the worst, I only walk 100–300 steps from my bed to 
the kitchen … The pedometer affects my mood. I end 
up walking and getting started again” (male, 38, colon 
cancer). Family and friends becoming involved in PA 
was important. Patient 99: “My husband and friends 
got involved 100%. My husband researched all possible 
walking routes. There was a goal – 10 000 steps. So we did 
it” (female, 59, breast cancer).
While the majority of patients needed to take breaks 
after chemotherapy, they adhered to their commitments 
to PA. Six patients, however, failed to realise their ambi-
tions when the side effects set in. Patient 17: “After the 
first three treatments, I got infections. I was hospital-
ised three times in that period. Exercise never really got 
started” (female, 49, breast cancer).
rethinking exercise identity and transforming priorities
The analysis from the postintervention interviews showed: 
building self-confidence, believing in one’s own abilities 
and having the willpower to reach new goals, repre-
senting a shift in focus from work to their own physique. 
The newly acquired self-discipline was viewed with pride, 
as an impetus to set and reach new goals.
Patient 13: “I’m really proud of myself. I’ve changed. 
Before I got sick I was uninterested in exercise. I took 
short walks with the dog, worked full time and had my 
family and other hobbies. I want to keep using my pedom-
eter and plan to walk 10 000 steps a day and run a couple 
times a week” (female, 49, breast cancer). According to 
the patients, participating in PA improved their physical 
and emotional well-being, leading them to reflect on 
prioritising PA in the future. Patient 10: “I am managing 
engineer and I hadn’t exercised for 2 years. I saw the 
project as a chance to get started. I need a whip over my 
head. It’s necessary when your mind is filled with worry 
about the future. After doing the programme, my body 
is much stronger. I’m doing well mentally [and] I have 
clear objectives for the future. I run 10K a week, joined 
the running club and I want to horseback ride. My disease 
has led me to reconsider my work situation. Preliminarily 
I’m working part-time because I have to take better care 
of myself” (female, 44, breast cancer). Patient 2: “I partic-
ipated almost 100% in the exercise programme. I never 
dreamed being active would have such a good effect on 
me. My lung function has improved, I can climb stairs 
and I’ve halved the number of cigarettes I smoke. I want 
to continue being physically active at a training club for 
elderly people” (female, 67, breast cancer).
Patients of working age resumed work when treatment 
ended, putting their work situations into the forefront. 
Some patients negotiated to get better work conditions. 
Patient 14: “I spoke with my employer about how stressful 
work was as an IT-engineer. I’m convinced that I’ll resign 
if things don’t change, so I have time to work out. Now 
I have fewer responsibilities and will start part-time. My 
illness has made me see what is important. I have no doubt 
that exercise improves my wellbeing and now I feel strong 
enough to work on my terms” (male, 38, colon cancer).
DIscussIOn
Exploring patients’ previous exercise history is a key 
theme in studies targeting patients with cancer who were 
inactive prediagnosis because exercise history may affect 
their attitude towards initiating PA. Participants reported 
that they transformed their inactive exercise attitude, 
indicating a shift from being non-exercisers to exer-
cisers, irrespective of pre-exercise history. This shift in PA 
behaviour was due to the oncologist recommendations, 
counselling and support from healthcare professionals 
and due to patient perceptions of the bodily, emotional 
and social benefits of exercise/PA with peers, family or 
friends. 
Recurring topics in all patient reflections included a 
lack of self-discipline, motivation and physical laziness but 
also a stressful work life. Our sample comprised highly 
educated relatively young patients with cancer with a mean 
age of 49, which explained their focus on work conditions 
and level of stress as a contributing factor in deprioritising 
exercise. Our findings were consistent with results from a 
study of 5000 Danish employees, concluding that highly 
educated employees experienced higher levels of work-re-
lated stress than their less educated counterparts.32
Young, highly educated patients with cancer represent 
an at-risk group, which breaks with the notion that only 
poorly educated patients have an inactive lifestyle. This is 
the cause for clinicians and exercise teams to pay special 
attention to them. Studies correlate higher education 
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Figure 2 Model of the exercise transforming process for physically inactive cancer patients.
level with the likelihood of being physically active33 but 
that a higher education level often means doing seden-
tary work.34 Our study demonstrates that changing 
work conditions in the knowledge society require focus 
on detecting and advising ‘new’ at-risk groups among 
patients with cancer who differ in age and lifestyle from 
their respective diagnostic groups.
Participant descriptions depicted a transformative 
process comprising four phases. Participants generally 
did not rely on their own physical ability during chemo-
therapy and looked critically at previous and present 
lifestyle factors (figure 2, pre-phase: Opportunity). 
Without exception, every patient said that their oncolo-
gist recommended PA, which they found relevant. Other 
studies on breast, colon and prostate cancer patients show 
that exercise was only mentioned in the clinic 35% of 
the time.35 None of our study participants spontaneously 
began exercising from diagnosis to first chemotherapy 
consultation, which undermines ‘the theory of the 
diagnosis as the teachable moment’.36 The oncologist’s 
perceived authority increased patient awareness about 
changing their attitude towards PA and ECNS counselling 
provided important knowledge, both affecting patients’ 
initial steps towards transforming their attitudes towards 
exercise (figure 2, phase 1: Directing). Patients were 
enlightened about exercise as an important way to combat 
physical inactivity and to handle their cancer diagnosis. 
Our study confirmed that the first chemotherapy consul-
tation represents a window for influence from oncologists 
and ECNSs.37 38
Patients reported a preference for supervised inter-
vention meeting 4 days/week, which was surprising 
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considering their previously inactive lifestyle and in 
contrast to patients’ preference for PA walking.39 Partici-
pants equated this with their lack of self-discipline, their 
need for supervision and exercising with their peers. Qual-
itative studies among active, prediagnosis patients with 
cancer identified similar needs.25 40 Physically inactive, 
prediagnosis patients with cancer seemed to overcome 
the barrier of transportation distance identified in other 
studies.41 Participants emphasised that their level of PA 
depended on how chemotherapy affected them, with the 
majority resuming PA after a few days, in accordance with 
two qualitative studies on physically active, prediagnosis 
patients undergoing chemotherapy.22 42 Our findings 
confirmed that sedentary, prediagnosis patients used the 
same strategy to manage side effects as physically active 
ones.
Side effects caused participation in exercise to fluc-
tuate, leading to a failure to practice PA for three 
hospitalised patients. The majority, however, experienced 
unexpected bodily benefits and were emboldened by 
their performance. This discovery of ‘the successful body’ 
is a key factor in the second step of the transformation 
process. (figure 2, phase 2: Reacting). Participants who 
continued highlighted the emotional benefits, mirroring 
results from qualitative studies on breast cancer patients’ 
motivations for PA.21 24 43 Valuable social relationships, 
of importance to our target group’s desire to continue 
PA, were established in group exercise. Other qualita-
tive group exercise studies targeting patients with cancer 
identified a similar mechanism.26 40 42
Participants in the pedometer intervention also experi-
enced social benefits, though of a different nature, as ties 
with spouses and friends became stronger, encouraging 
them to stay active. These participants nonetheless also 
asked to participate in groups with peers, as in a study on 
women exercising in a home setting.24
Our findings show that participants in the 12-week PA 
interventions experienced a new form of self-discipline, 
which caused them to rethink their abilities, leading to the 
third transformation phase, where exercise became a part 
of their mindset and goals (figure 2, phase 3: Rethinking). 
The lack of self-discipline patients described at baseline 
became a belief in their own abilities and the willpower 
to realise new exercise/PA goals. Despite barriers partic-
ipants realised their objectives, fostering optimism about 
maintaining their commitment to exercise/PA by joining 
teams in sports clubs as the preferred form of exercise. 
Participants of working age who had previously prior-
itised work re-examined this when the time to resume 
working approached. Various strategies emerged during 
the interviews; some participants negotiating transitional 
agreements with employers and others seeking tempo-
rary reprieves from management responsibilities. Finally, 
some participants said a job change was necessary to hold 
onto their own priorities, as a sharper focus on making 
exercise/PA a habit became a reality. The fourth and final 
step in the transformation process encompassed a repri-
oritisation of structural life features, for example, work 
situation, family and leisure time behaviour (figure 2, 
phase 4: Reprioritising).
Methodological considerations
Our study population comprised a group of young, highly 
educated breast and colon cancer patients compared with 
the total population of breast and colon cancer patients 
in Denmark.1
The sample demonstrated similarities between the 
sexes regarding perceptions, preferences, experiences 
and adherence rates. The young women who partici-
pated equalled the men concerning work and family life 
challenges. Adherence rates (table 2) were 74% (HIGH-
HOSP) and 75% (LOWPED), indicating that the patients 
had adequate experience to reflect on the underlying 
mechanisms and shift in attitude and behaviour during 
their trajectory, which is in accordance with interven-
tion adherence rates for physically active, prediagnosis 
patients with cancer.3 4 44 More patients with colon cancer 
may have saturated a further detailed understanding of 
what patients experience during their disease trajectory. 
The patients with colon cancer, who chose to participate 
in the study may thus represent participants with a partic-
ularly positive attitude and readiness to adjust their past 
lifestyles. However, the literature shows that recruiting 
patients with colon cancer for PA interventions is diffi-
cult.44 45
The study was not incorporating in-depth follow-up 
interviews, which could have contributed valuable knowl-
edge about patients’ abilities to maintain PA behaviour. 
One could argue that the individual patient’s unique 
trajectory from prediagnosis to post intervention would 
help clarify more specific issues, such as bodily reactions 
to side effects.
cOnclusIOn
Prediagnosis physically inactive patients with cancer need 
to be identified at onset of chemotherapy and continu-
ously supported during their treatment by oncologists, 
nurses and exercise teams to initiate, facilitate and main-
tain a physically active behaviour. The patients’ attitude 
towards physical activity transformed from having no 
priorities in patients’ daily lives prediagnosis to be highly 
prioritised during treatment; from failed exercise disci-
pline to continuous participation.
Implication
This study identified four important phases in the PA 
transformation process of relevance to clinicians in iden-
tifying, motivating and supporting physically inactive 
patients with cancer at long-term risk. As such, we believe 
its relevance and transferability  have potential for scien-
tific and clinical application. Interventional research that 
aims to adopt behavioural change towards increased PA 
could import this model as a guide for interventional 
activities across various cancer diagnoses. Clinicians 
should pay attention towards highly educated young 
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patients with cancer at onset of adjuvant chemotherapy 
whom are at specific risk of sedentary lifestyle due to 
stressful ambitious careers.
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